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When  written  as  e in  Russian,  transliterate  as  ye  or  e. 
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METHOD  OP  HANUFACTOHE  OF  BLADES 


Authors  of  Invention:  S.  Z.  Figlin,  V.  V.  Boytsov,  A.  7.  Bakharev, 

Yu.  I.  Kaplin,  S.  A.  Kas'yanov,  Yu.  Ye.  Bybkin,  A.  S.  Nikishov,  V.  H. 
Arzhakov,  0.  A.  Nikishov,  L.  G.  vertyukova,  and  l-  P.  Sink. 


The  invention  pertains  to  the  field  of  shaping  aetals  by 
pressure,  and  naaely  to  the  nanufacture  of  turbine  and  con  pressor 
blades  fron  titaniua  and  its  alloys  by  staaping.? 


There  is  known  a aethod  of  nanufacture  of  blades  froa  titaniua 
and  its  alloys,  with  which  the  initial  blank  is  covered  with 
lubricant,  heated  to  the  staaping  tenperature  and  foraed  in  a die, 
heated  to  the  saae  tenperature.  However,  with  such  a aethod  during 
staaping  there  appear  considerable  nonuniforsity  of  deforaation  and 
considerable  elastic  strains  in  the  aachine  and  the  tool,  which  leads 
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to  distortion  of  the  geometry  of  the  bl ades  and,  as  a consequence, 
requires  special  operations  of  calibration  and  heat  tceataent,  as  a 
result  of  which  substantial  warping  of  the  blades  occurs. 


The  proposed  aethod  is  distinguished  by  the  fact  that  as  I 

lubricant  we  use  enaael.  with  this  the  heating  teaperature  of  the 

blank  is  selected  equal  to  the  saxisus  annealing  tenperature  of  the 
S ' 1 

aaterial  being  shaped,  and  deforsation  is  accoaplished  with  the  rate 

of  deforsation  not  exceeding  20  sa/s. 


J 


This  raises  the  guality  of  the  articles  and  reduces  the 
technological  cycle. 


The  proposed  aethod  involves  the  following. 


The  initial  blank  is  prelininarily  covered  with  a layer  of 
enaael  or  glass  lubricant,  then  the  blank  is  heated  to  a teaperature 
insignificantly  (30~50°C)  exceeding  the  lower  Unit  of  the 
teaperature  range  of  staaping,  and  is  staeped  with  rate  of 
deforaation  not  exceeding  20  aa/s  in  a die  with  heat-insulation 
working  zone.  The  die  is  heated  to  the  staaping  teaperature. 


i 


i 


The  proposed  aethod  considerably  lowers  the  force  of  deforaing  due  to 
the  absence  of  partial  cooling  of  surface  layers  and  deeper 
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occurrence  of  softening  processes  in  the  course  of  defornation 
itself.  As  a result  of  unifornity  of  the  tenperature  fiell  of  the 
blank  in  the  process  of  defornation  the  hoaogeneity  of  the  structure 
is  sharply  raised.  There  i6  no  longer  a need  to  coepensate  for  losses 
of  heat  of  the  heated  blank  by  raising  the  initial  tenperature  of 
heating  in  the  furnace.  In  the  proposed  eethod  the  tenperature  of 
heating  of  the  blank  of  alloy  VTZ-*  1 is  870-20°CJ  Lowering  of  the 
initial  heating  tenperature  of  the  blank  in  conjunction  with 
prelininary  covering  of  the  blank  with  enanel  considerably  reduces 
the  degree  of  interaction  of  the  heated  natal  with  the  surrounding 
aediua,  i. e. , scale  of  the  alpha-deposited  layer  (saturation  by 

f 

hydrogen,  oxygen,  nitrogen  etc.)  is  forned. 

In  the  proposed  nethod  the  first  high-teaperature  stage  of  heat 
treataent  is  coabined  with  the  last  def oraation-sizing,  which, 
besides  economy  af  expenditure  for  heat  treatnent,  practically 
eliaiaates  the  warping  of  blades. 

i 

OBJECT  OP  XMVEITIOV 
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The  aethod  of  aanufacture  of  blades  froa  titaniua  and  its 
alloys,  with  which  the  initial  blank  is  covered  with  lubricant,  is 
heated  to  the  staaping  tenperature  and  shaped  in  the  die,  heated  to 
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the  sate  temperature,  is  distinguished  by  the  fact  that  far  raising 
the  guality  of  articles  and  shortening  the  technological  cycle,  as 
lubricant  we  use  enaael,  with  this  the  heating  tenperature  of  the 
blank  is  selected  equal  to  the  aaxiaun  annealing  tenperature  of  the 
naterial  to  be  deforaed,  and  def or nation  is  acconplished  at  a rate  of 
defornation  not  exceeding  20  aa/s. 
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